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The present invention relates to a method for removing allergenic compounds from proteinaceous com- 
positions, to provide a very neutral-tasting, nearly flavourless, proteinaceous composition ^herefrom aller- 
genic compounds have been removed either totally or at least for the most part, a proteinaceous composition 

thus obtained and the use thereof. Such a composition is very well suited for i;39 in mother's rni Ik substitutes 
5 for patients suffering from milk or soy allergy, for instance. It is likewise suitaole for use in clinicai nutrient prep- 
arations in which protein decornpcsed into peptides is needed but no macrcpeptide structures should be pres- 
ent. 

Milk or soy allergy is normaiiy an infant disease. Milkailergy is generally found with approx. 0.5-7% cf new- 
borns, in Finland the occurrence 's about 2-3% of newborns (S. SimJa et al., Suomen LaakarJeht; (Finnish 

10 Medical Journal) 45 (11) (1990) pp. 1039-1042). In general, the infant becomes sensitized to cow milk protein 
during the first years of its life with the intake of foreign cow milk protein in its diet. Even small ;uantities of 
protein may induce this sensitization; ^or example mother's milk may convain cow milk pro^iein taken in by the 
mother In an amount catising the infant to become sens-tized to the protein. Oftijn, however, the cause for 
allergy is cow miik or ccmfmercial subs:itutes for mother's milk. ?;ince the wali of the small inte':t:,-ie of an 'riiaf^t 

;5 is not fuMy develoced yet. it is also psrrneaule to larije-fnolecuie [:Tote;ns ana fract'ono ^:herec^ as a ;"eoUi': of 
wnich the -nfant becomes sens::ized to i:hese proteins and the development of the int:^3tinai wall is ciiGturued. 
Mills prorJunts can induce 'n allergies strong reactions, including vomiting, rhinitis and oov-^hino symptoms, 
diarrhea, hives, tickling, difficulty in breathing, intestinal symptoms and, in the worst case, aii anaphylactic 
shock. '/Vhen the aiiergic symoron^s are prolcrc^d. u':u"iiy ;-'so the 'nfMr:''s growth 's d'sriji'h-jd. VV::n "^[Tp^c- 

2: pria.e t reatmsn:, trie aNergy ncrniaily dio3pp^;3rj by the tni.d yer^r of th-^ if 'f^vit's life. Up to ; na^ .-k r^.'-vev^^r^ 
it pranents a serious ore b! em, since milk is an essential source of ncurici-meni; to sucKlin.is. A miik-froe oiei 
is often observed ir ine trea.rfisnt of the a'lerqy, ar^d soy m,i.\ Is :;:il-;St:lv'ic^d fcr ncv.' rni i:<. riowo /er, airout 20% 
of ihe users of soy miik beccrT:e sensitized to soy crccein. Tcr tnis ^'oa^on, certain mc:hc:-'s niik suhst i"u;c;3 
wnich are ba^ed on protein hydrclysates and whose O'-otcJn iias beon ^ rncticoily decornpof- id into sn-a^i 

25 peptides and free amino arics have already been 'Irz/eioped. 

in moiher's milk subsiituies and specia: nucritive pr^pnrjiicns for milk and scy ai!orc-s, tne aCercizing 
p'-otO'CS end antigenic degracahon c: iucts. i.e. n-^acroocvut hJos, mLiSi be '.^in^inntod as co;^"ip!oi:eiy as possi- 
tie. 

it 's ccmi^nonly known teat hypcaiiei'genic protein can h*^ prcc-jced by .ir-zyrn j ■ ic hydroA'z:iLion of tee pro- 

:h: tein into small peptides ar:d free arr,;no acids ai^! by separ; hnn the r on ••ie::on\cn.oec! puy-^::is and rnacrcp y-j- 
tides by ultraf i^trath-n ( lakase ei ah, J. Dairy Sci. 62 (1978) cp. -^5:^0-^573. Jos^ ot ah. Food Tocnn. 41 ( -0) 
(19 3 7;i p. 113, Mannneim et ah, J. Food Sci. 65 { ^.) (1990) po. 3S1-300). Hn>^'evcr. the prirTiary '^ro\:\or^-^.s reiat.ve 
to the hydroiysates thus produced sre a) biiter or ur^ pleas ^^ntiriiis anu b) partly non-decomccs-'d r^-otoin st'-uc- 
taras whlcn may cause symoioms partjculany sensidv^^ patients. 

35 To avoid these problems, some manufacturers have e,np!cy-^d activated carbon Irealment to in;prove che 

taste cf the hydroiysa:e, ard chcreby also th 3 taa'e cf '-he pruduct to be prepared theref;om, ai^d to remove 
macropeptides from die hydrolysate (J. Knights, Process;ng and Evaiu^rtion of tlie Aiitigenicity of ProLcin Hy- 
droiysates, in Nutrition for- Special Needs in fn. jncy, ed, F. Lif^nitz, Marcei Dekker, New York 1985, pa. 105- 
1 i5). This known meihod. hovrever, ^s ath^jnued by the disadvantage that only about half c: ^hc large-rnoiecci c 

40 proteins present in the protein hydro'ysate are remo^/ed by activated carooii treatment: in ti^e above ^irticie 
by J. Knights. :^e an^ounc of 'arge-n-ioiecule p ste'ns was redur.ed in nctivatsd carcon u-e.dr er^t from 2.4 ag 
tc 1.3 pg c; casein equi\'ai ents/g. 't is also to be noted that oftea activatad carbon cannct be o^enoratod foi' 
reuse, and, furthermore, the sma.ii proteins edscrbed on the activated carbon d'minish tr.e tonal yieio. 

Now it has been surer singly found that mncro-peptlcles can be e'fech^'a^y ; emoved 'rci"n prnte'nacscus 
con^positions by mear,o or an adsorpt'on re;.in. The resin i? Gapaoio of adsoib'ng n^acropepdrle st:'uctu^^a. 
such 33 peptide structures inducing ahergy in certair; individua's, end simi;:tar,ecusi y remo i,;a emhi^tedng 
peptides from the hydroiysate. 

!t s an essential advantage of this novel method ovsr activated c^r^zcr: treatment ^hac adscption resin is 
capable of diminishing the resicuai protein equivalent content af hydrotysnte tc a fnr iovvcr levat than thnt re- 

^'v> ported for activated carbon trearmient in the lltci'at ere, a.ic on the otne'' hand tne aclso'.-pV.cr, lesin en cure 3 
re-regeneration even for several years, v/hich makes the treatni'^at ad'/nntageous. 

The rnetncd of tCe Invention is weil suited to :r-iata;ent cf h> drciys Tt£3 prepared fron^ vnricus crotein sourc- 
es (e.g. whey protein, casein or soy protein), and. furthermore, hycrciysates having varirus crctein concen- 
trations (tot. N X 6.3.^) can be treated by the method. 

55 ' The object of the invention is thus a method for removing adergenic coi^pounds from crct?inaceous com.- 
pcsitions, characterized n that 

a) the prote'n pr-esent in the orotelnnceous compos tion 's decomposed v/ltn protoolybc izwnes 'nto pro- 
tein hydroiysate having a degree of hydrolysis (a-ammc-N/tot. N) of 20-50'b, 
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o) the nydrciysate :nus cctaired is clarifiea. prsr'erabty jy csntrifugat ^on or uitr::f iitrat'on , ar.d the clesr 
sclLtion is recovered, - -- 

c) the hydroiv^^ai^ solLition ortsined is cassed 'nio a cclLn-n -i'ied vv'tn adscrct'of rf^sm cir a '!c'a ra:^ 

0. 2 i- co.'^mn vctumas per rcur at a ten^oer^itLre of 5-70 'C, 

5 d) tc conclude the recin treatment, the coUjnn is eiuted with water hav'ng a terroerature of 5-70 'C, 

e) the solutions that nave passed through ^^e colunn are recovered. 

f) if necessary, salts are removed from the recover ;d soiut.0^3, and 

g; the re. overed sciutions are concentrated to a dry solids conient of 4G-^0^!'-> and, if desired, dried, 
in the firs: step cf the process, the protein present in the proteiraceous connoosifon :s decon^posed with 
ia a proteoiytic enzyme to provide a degree of Hydrolys:s (a-aa^ino-N/tot. N) of 20-60%. 

The prcte-iacscus ccirpos ticp tc be trea-ed r^.^y be any p'-oteinaceoos cort^pcsiCion. sue:: as a soLt.cn 
corrprising whey prote'n, case'n or soy protoin. in v- hey protean pov/den the protein content m^iy vary vv^hin 
t:^e range 35-35% by wetc: A tyoicai protein contort for soy protoin nowc -r is 5200% by wei^ho 

T^e c 1 corner t of the staf't;r:g mrteri'i a'^'ec- s 'he pro'e^n cotr^nt of the srodLJct. if ore ::?ire3 t^-^ 
;.5 pr^'Jo : be oi; nigh in prc.j n anO 0 ■■ ;ow no .3*0.0 s as poss'Oi-i, tr:e siartino n^atet o; ■ ' as ' c: 

in protein as possible. 

Tne protej]y:,o e izym^ n-ny oe lOr exan->p;e tryos;n, p^n..rcotin or noorociai oroteovO, or n c:,.n'::n.n on 
o: these. As o hie rnicrcu^a! crst'^ajo enzynne s e.g. Aicalaoe '^.r L 'Novo, Honr- ^,'\), whioh s pro ....00 : oy 
50' :'!u3 ::c^^:n:forr^: 0 

.Af :.r the enoynmc^.: ^/oiy^^v,, ■ -e 00:0-0: ; --jr ■ 'j 0! Ti-'^. pro".. / c..^. oo:-o;- 'L^o^' \ . c oo: 

'ioro. 00, to ran^cve ;'o."-dt=oc o" : ossn proioin ,: :-oo oocioo.^. noo o' o oi ,- su^ooon 0 reoo . j---io. 

T -t, rcooverod clc-.. ro.0.1 :;y.-o'^ oo-ol.o^- 0 .-o, ' 00s 'rod, o^ ;:oo .c.i:rotoc ^-y 0 /nooration. in o-.o noo.o 0 
ojito ": e ory so-.ds oo^.^^o r>>Q 'S oy wei, . 0 Ti ,0 .'es«o : .it c:-: .coi-.-'Oto cnn - e cor-' "yon o.o-<-yy to 'o;o-.o 
o-eoo --^r.t or siore--; at -^5 bs'or- %rther t-jotn^'O ;. 'f •1:si;-o:i, t'^ oonco-:;ro, ^ 000 0 so be or-Ovi s oov- 
^.3 dor % ;p3'.an.^e with a spray or'er pr:o: :o o..rt' or tre-.-.tine,- . h: t:o.: 00 S'-. ^-.-ov-'over, it =s evoc^oo.-o tc a ..:ry 
3C,:ds c:otent of 50-30 by -.-oLot orior to elf. ng. 

Be^o;o Mo adsorobc' roc in ^'ooo - - one ^hv pro;o n hv^OLbyoa 0 cc :ono oto or p^vOor is z:: ^cw j:: \ :o'" 
-vr:^r. pr3'er?biy to crovi^o a :^':%b'":n hav-ng a 0 -y solioc co.v-_-o 0^ 1b%'i '\ by we g.'O 

in -e obsorpt:cn r- - r tr^^.tn: :0t. mac.-Ouo:- ' 000 j^'-'.jV-r , i .i;-^ 'oo-,obyso.^ --■oao- oo'-'inco -r ^'v^f- 
O; Or, 'ct won :r.e ybove, wn:<"h 'nd'oc-" all rg^ 'n oertam bioiviuLii-Jo, are a on ore ec' i;"Oj the an oy oa^aiiic ti;3 

'Of ysa'o soioticn nto a :. ooo'; f lied r^i'r ooso^ ction ros-n cO a i'aci; of 0,2-- c^:iomn voao:-oo ..f:f'r\3L-. 

1. : tro ad^crot'oa -0 'i o'oo:rronb l^o o^':Ol : jf nyoro'ycoo: ^.o ution coo:~./ J in:o tha "os ri oc oc o;o^ 
o_^n oe no ^inn as cObC b .viOi ^ eopoct ;o cry oo i :.s, 0' a 1 riyorc,v:^a:e so%:i j -: cor ■ CO I of ro-or-; or^.: oraoiy 
1 -y irciysata scLtion - .avicc ^J-oOO g cf ory ^c;.:;- ^er 100 no of resin is nan son into toe ros-n-'^.!^ d colomn. 

" Too aboc-ptio- res a tro: arent ;nay be card ^0 oot at a oH of 2-t 0. prtoferabiy 0.5-7. 5. for a-.- oian aed hv- 

O:'o:voa:e GO 'bio:>. Hoo^evoo :ns n-:o:a ore'orr^'j -030102 is :j tront .von re-on a najt;a] scutic;^ oa\' ag a oH 
o^ n 5-7. 'A si- o in that case r^c prj Ou'oot-;ont i - n^c-icd of . a- n-^e nyj-o.yo s otoc, oi^d the sab co'^tacL cf b'^j 
cocuct ,v'^i b:: 'owon Ho\v£v>:' if de^ red :f e pH cf :he sc^'^oon ^a'l oe ab;us;oa witn citr:c ao:d. foo -grado 
H b: or a ;x:ia-^ of ^ioC H. < b .- and Ca^ AriA, for b^s^an :;e. 

7": e -Ooc'rntion r^s 0 ^^rroA yoo '-nay be o' a^y :y -e. iot uoiog oo-ystyrerie-o ased h^. orccnooio ^ooiC. scoii 
as ,-.mb6'- .e X\D~1r. or XJ' D~''o" , n" n^t. faoLi roo t v Aoon^ & Aa^^: F'a^oob Proa- :o pnssino af l a^ ^v:Ta;asato 
s^'ao.'" ''00 mo rosin-bi^oc ooAn"^n. toe res.-^ - '^■^o^-^-i.rd by n^-caodo kncwo par so. 

One rc^^n tres;* ^"neot oo" o n'-: y crooct- o o' a :e o^oorato^o - 5Ab^ ad. Too rao^: n-ofe'-^b a ros^ ^ troat- 
n-er t tor^coratL e s nboa. dO ' C. a^ wh^^n no ndooi'^'^a' ^rt^; y n -oded ba rnrA-g ar noati-o na soiooon. 

■i.5 To coocioso the '"o^ia t^-ea; "^ero, the coH-naa A ciu: i wca .vOt:r a* a to-^ n ?ra:L;re of 5- TO A oreferao'y 

aboo: 30 ^C, at t^^^^ sao.e aov^ ra e a; vA: on toe or.-eio nydroiy-.a^e soiat on was passec into -nai oO'COin pre- 
^■oooy. 

The i-:^ stood can thus t:s rocd:zed ooner so ;h-t :^e ;esin t'e-t-^ant A carr.eo 00 imre'^Ate-v aOor t- e 
Ov :TO:yS'o s.en, or so '-.a. a e ros n traaa/ent '.^ ■■^r.-isd ro. 'ator. 

Sobsaoue, . - ^ J tr-e fo:..n :ro3t:ncnt. :no s. 0^1 wn.oh bn\o c jssoo tbroL gc a^e oo \.n:n a:^^ w ^ ara%0'a 
a-Aroin c :on"coonds '-a\ e oe : rer cveo. or \. 0^^ it Aost :^avo n :^ocs:an ba:iy redoceo an^o^-^t A a^'-'^rge-A 
oerr a 3u^ds, a e .'9;: o\ ed. 

I: .^e adsorctic-^ res''. treat ne it, one cc.^^cosit o^ of t le hydr a^sate ondergoes oniy a siichw snang^. ""aoie 
1 s-'ov.s the con^noaitio^ of drioo nyOi'oiysate criortoandator adsorp:icn resin treatment won XAH-I 0 res in. 
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Table 1 : Composition of hydrolysate 
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Component pr 


ior to t reatme 


nt after 


treatm 


Eint 


Water, % 


4 . 9 




5 


. 2 






Fat, % 


0,4 




0 


. 6 






Lactose, % 


56.2 




59 


. 2 




10 


Protein 














(Nx6-38) , % 


23 . 3 




19 


- b 






Ash, % 


5 . 9 




6 


. 2 




15 




8 200 


9 


200 








K, lug/'kg 


18000 


13 300 








C3 , mg/kg 


3300 


3000 






20 


CL , n,g/';:g 


b -or: 


'/ 


A 0 0 






P, mg/kg 


n 


0 


300 








total ( % ) 






5 2 


. 0 






7^jf;ino acid 














c orn p o s 1 1 i o n 


Pr-ior to 


Af te.-- 


OA.O 






^ % G f n.co-;::ain ; 


Or eat/nei^ c 


t r 3a ^xx: 




' 3 ■ " o r 


. or 




A3pax~tic ccici 
Threonine 
3c:r ine 


9, 5 
6 . 5 

4. 5 


11.1 

6 . 3 
5 . 0 






4 . 0 


35 


GZ.utarnic aoid 

Proline 

Glycine 


16.8 
6.1 
2.0 


20.0 
5 . 9 
2.0 










Al£nins 


5. 0 


5 . 3 








Valine 


0.7 


5 . 2 






0 . 0 




Me thicnine+cys ^rrein^ 3,8 


4 . 0 






3 . 5 




I s o 1 e u c i n e 


6. 5 


4 . 9 






4 . G 


45 


Leucine 
Tyrcsina 


10.9 
4 . 1 


1 0 . 3 

3,2", 






7 . 0 




Phenylalanine 


4 . 1 


2 . 4 j 






6 . 0 


50 


Lysine 


9 . 0 


9 . 9 






5 . 5 




Histid::ne 


1 . 3 


2 . 3 










Arginine 


3 . L 


3 . 5 








55 


Atrout 25% of :he ar^/no 


acids pres3r;t in the hydro! yscies v;:^re in 


: vd lOTTt or 


free an 



the adsorption resin -reatrvant and a^so tnerec;fter, and thus the re^^in haci no a^'fectCM^ the pro pert ion of free 
arr,ino acids. 

Table 1 shows that the protein content of the product .s ?i:ghtly reduced the resin Lreatrr:ent. Dut in prin- 
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rble ot*-e-r hycrclysata ccnpore-.s than prot^ir are pass.d airectly -.hrcusn :he co,..mn. The degree of hy- 
Xro,vVs (a-=.rr -o-N/tnt. N) inc.wss sor^ewhat In the trea.,re-K. w =.;so incicates that pnman,y macro- 
;eoie. are r£t3:ned by tne es.n. F. er tne ar^ no a= d profile :har3es very little, oniy t^e =cm.D,ne 
am..-untcf:yros,^earaoneny.aiar.,ne: .3 r v the per: .r.aca recor.n^er.ded oy the O. > n,s =.n, .c..^3ver, 
easuv be corrected t;y acJT.g the r.ec.ssary amount of pheryla.anr.e into the hydrciysate alter treatmen 

f he vieid from the resin treatment was 37% witn respect to cry sol.ds and tne yisld from tne overa: .y- 
aroiysate preparation process was 3-%, anc tnu3 the res;n treatment did not signif.cantiy imoair tne yield of 
the DrocT^ss in reiaticn to the advartgge affcrced. 

If nccessarv, sahs - s..=n as excess c-ion^e or sodiLrr^ - are removed from the recovered so.u.ons .hat 
are subsiar.tiaiiy free of allergenic compounds, by eiectrc^;,alysis for instance. 

Final!'., the recovered solutions are concentrated to a dry solids content of -0-70% by we-ght anc. " de- 
=iren tne, c-.r be dried into 3 po'.vder by freeze or soray drying. 

^ ' Vhe a^vartagec .sness of the meth.c of tne :rvon::cn :5 ennanced by the fact that -e SD=nt anscro. on 
resio can Le reused after re jenerinticn. ^ , . , - . 

o.,.-.., V. .c-^-. :h ^ m.incompcne -.of w:-,^y .ro'.:r-. Lj. C-'a-c ti .'.^^n (3-LGl. or -act .tr.ct.: ... 
thereof can oe -crate^y am yzed by the EUSAmetnod (Enzyme-iink.d ^m^unosorDont assay,, wnici 3 ca- 
onb- of ce-c- - /eo lo.v concontrstion.. "h EJSA mothcd i 3 ccn-: ..riy J .vhen ono c:,,^,c :o a. ^ 
tr^ orc-3 n -93-.., .3 -e^e^t n ,^c-c''n . ^k, f.r ^n tnrce. Tn.s r^-hoc is nl.n ■-n.s.l. 0, detnct n.;; 

o;;-,s,K:3-.-3;t-:cecf..;;:nen:c3-'^c-„,c^L n Ic.s ti-.r..: in i^.,-. r: .k 3uh- ' vt. 



. -J 4 0 C 



wney Di*"-:. ny^'rc!. - v\::p.y. tiO^'on J o:.':- ^ 0.yG2-C. 
orf; + ;^-3C -pt'0^ :r^-^:r'i. _ _ _ _ .._ _ . _ . ... 



in ^^ ation to ^h^ vai.e 1 .3 yx o a "-i:-^: :.y treatment of nnsem i,yar:vy..:n with activ-^d :aroo^. as 
.er-^ in r-o ; -u^e ^K. ; - -.3 e; .. 1935\ jsorpti ..n re=:.in t-atm.nt acccnp' .s.ned a oc-b -.Je an:y c'w=r - 
t^cen :r 'ne ccduch adscroticn resin treatment deceased th- 3-..G e-r---n: co-^-. 0 ;ne n,- 
^y - ' vo 10-- v-^i'^ trer----: v.-n -.Civnie. cjrDcn 03 r^^ported r: :n-i above ::uc:.c t;on .cn- 

:Gy " idoc a.-s^, -"3 3-L3 .c; : v--r'tco, :e- c-.e -ji^^ :re-ed .yJru -.nat. ,v.s era., , 

:-~.;.me e ..i resa^.^i ^s. e g. t^e ore ..,n v, ;ent C ■ -c n^croiys-e, T , tne ,^..:no.- ,3 p t't ^-■■^•^y;^';y y 
'o,- prc:=i-ricn hy-ro y.-^tei, v-erewith t-e :o .v sst a-i. 3 :qu va:o - .or -nt r.i ^: ve rnt". --.ua-: .y ... 

' RSnc :h3 3-LG c:,.:v .;ent ,0- :-nt h;. .:tra-fiir-at:c. a SC^^O c.:-.f' ,nc--rnns 3 ^ot pr:.ct^on^ n. 
■ n 'hai case ^i^e f^o.v rate of the per.n6a:e cecr.asss, effici-cy c "he crocess ,s ccns,-r5n,y imoa-r.., 
and^^e .i,,n 's cim' ^sr•^d r= a: ve :o that .3D..i"e i v-h a r^O-:,' C-.t-off rr^er orn-. 

; ^rcb.b V -ne resL-^ai co.^ten- 0= crcre n ccmron^-nLs other than 3-L-3 isu :h ..-'acta-.rT-, n, ccv:- 
.-r. ^ -:fcumi- a-d - -t^ncrob-lins; 3i?o cecreases in adsorption ,esin ;r;;atme-;. . -is cotic -z:ca r^u ,- 
Geo, ho.vevar. 3i..ce ro E..SA ^thoc zV --r arcte.n frac-cns was avaiia^.e. 

The invention a'so rai.tes • a .ro:. ^acsota nc. ^ocs-cn ■,snerefr:m a, erce-.c co-p..n.:.3 nav. . .. ■ 
r^rr^ov-d -:-e - :.otr / c at le.'.st in arge part .nu Ahicn nas been orey^red cy .ne met-o. c: tna -..e.-.o 1. 
-his compos.-ion c.n be .sed ,n special nutritive preparatic-:- cr as ccmponents tnereof _ 

Th^ inv^nron f.,rtrer rebates to t^e .se of 3 p.-ate.naceccs comoos-.icn t-.s ODta^ned, Anic-: s suo.-.- 
-al'y ^rea ai ar^e ^ c ccmocinos, in rrcthe , r^r< sunx.t^.ss. srec^a. rutr tive nr- cara; ors or as co.i..- 
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Example 1 

A) 100 kg cf a whey protein powder comDrising 75% of protein were dissolved in 1900 ! of water at 50 
(5% solution with respect to powder). The solution was heated to 90 '^C for 1 0 minutes with simulraneous 
stirring and cooled down to 50 ''C. The pH was adjusted with 5 M Ca(OH)2 to 3.5. Pancreatin (4xUSP, Sci- 
entific Protein Laboratories, Inc., USA) and Alcalase 0.6 L (Novo, Denmark) enzymes were added, and 
the solution was allowed to hydrolyze to provide a degree of hydrolysis (a-amino-N/tot. N) of 39%. In the 
course of the hydrolysis, the pH was allowed to drop to 7.0, at which value it was maintained with 10% 
Ca(0H)2. Subsequent to the hydrolysis, the solution was heated to 95 ^C, 5 min. The solution was cooled 
to 40 ''C and ultraf iltered v/ith a 20000 cut-off membrane. The resultant permeate vjas collected and evapo- 
rated to a dry solids content cf about 10%. The degree of hydrolysis (a-amino-N/tot. N) was 40.3%. The 
concentrate was stored refrigerated at 5 °C. 

8} 30 cm^ of regenerated XAD-16 adsorption resin (Rohm & Haas) were packed into a labcraLory-scale 
cclum,"', wnich was tempered to 30 °C. 125 cm^ of hydrolysate concentrate, cor respcn ding !:o 42 g hy- 
dro! ysa'e C'y solids per 100 cm^ of resin, were heated to 30 ^C. At this point, the pH of Ihe ooluticn vvas 
6.5-7.0 and needed no adjiistment. The solution was passed into the column at a rate of 30 rr:i/h. Finaily, 
the column was eiuted with 40 cm^ of water a - 0 ""C. Tiie sol u: ions were combinad ■:;nd 'yoj:h'!:::. vJ ^ Ho a 
powdor. 

Piior to th ' rs9;r treatmerit, the B-LG equivalent content !:^io hyd"o!y'ir te w:^s 3 3 ui'g or dry f^olid:^. 
ar.d ai lsr the re;i;n j. reaL:r,^q'. :h;j cortent was CO i ag/g of dry ^oiido, arid li iL'-i [hi 0-LG ::or:i; jf w.iS : j-...cji:c3d 
390-foid in the >:ra3tme.it. The powcier had a neutral taste and was not a: ail biU.-'^. 

The connpoGition of rhe iiycrCiyGa.s prior lO rosin treatment and thereafter i:^ nncv,-^ in T^,bi'' 3. 



T-ble 3: Hvc:^o^/3ate corr 



.3;t;on cnor tc 



: Component 

: ^roxin % of d.s. 

: Ash % of d.3. 

Na nnG/'-;g d.s. 
! K mg/kg d.s. 

Ca rng/kg cl.s. 
i CI n^g/kc d.s. 

j P rng/kg d.s. 

:t-3rv;;no-M/tot. M (%) 



Prior to treatment 



■ res:r! :rt;a' 



72.3 : 
5.5 

41C0 
3500 
13600 
4100 
1SG3 
40.3 : 



6.: 



3300 



Exarno' s 2 

The orocedure was 3s described in item A in Example 1, exceot tnat the conccn:rate v/as evaco^aisd :c 
a dry so ids content of 503-d and dr^ed into a pcvvder by spray dryi.;g. 

Exam pie 3 

A powder as prepared in Example 2 was disscived in 'vvater to provide a 10';o 3c'';:icn. Tne temperat'jre 
was adjLJSted to 30 -"C, and 126 cm^^ cf a 103o solct^on wsre passed through a regenerated 30 cm^ X.AD-16 
column following the process as outlined in Exarr^ole 1 B. The solutions were comO'nad and dried 'nto a powder 
The B-LG equivalent content had diminished as in Example IB, and the prcd'jc: had a neutral tasta with no 
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Exam Die \ 

cm^ of a hydrclysate prepared in iten A in Exar^p:e 1 were cassed into a regener?,. -a XAD-16 co'umn 
in accordance with Item 3 in E;:ampie 1. ci.t tne purr^pmg rate was now 120 cm^'-n. i he sctutions were dned 
in:o a pcwder oy lyophilization. 

The 3-LG ecuivale-t content of the treated hydro^y-ate was 0.01 ^g/g of dry soiids. tnat i5. the decrease 
was 390-:'oic. ~he oroduct had a ne-jtral taste and was not at si! ait.er. 

Exannp ^ 

Casein hydrolvsate was Dreoared ^cilowing the process as c ;trned ^n i^en A in Example 1. A10 % con- 
centrate was trea/ed in the same manne- as m item 3 m Examo'e 1. The soiL.:ons were coSiected and lycpnii- 

ized into a powder , 

P-or 'o 'he resin treatment the casetn hydrclysa^e ccmpris-d 0/6 ug of B-LG eour/a^-nts per c of f^ry 
sores arc af.- (h. treat: ent C.C1 pare; Tory -.d^, wIm:.:; mea- l-ai th;^ 3-:.G --..it was r^j^ced 
16-^oid. At the same tune, the bit:ern..33 of e ^ase.n nydrolysate d;s3pce?:r:rd. and :h. pt_ CL,:t was nearly 
tasre'ess. 

The B-LG cr-senf n t^e casa.n hydro'ysate nac ta-n mrrccLced as a conramination ^rom aie casetn creo^ 
aro;icnTocess. it may ^av- c-on c^-rivid fror; :ha ccn^:'-x rormat:^ n c^.tw^or E-LG a^d k-r :-ca?^Vi 
djc;iju_ :ne pa^: .eLiriz'ii or /le r,,,h, 

Examo'c ^ 



A nv-m /3a^e z c-oar-d .n Ic--^-: A - ^;^;r-^p::; v. ^ \.:-,:.sc in acc - r J? -cl^ W:C^- - ^ in ,_..nmc!e ^ 
-^^^^dscrction '■esin. bu^ the rasin was >x ;nt. lye- X.aD~V6 (RoMfM A h:aas;, The tre.i/n.nt r-cucac th:. 
3-LC ccn: of 'he hy crL-^v.le rrom 2.- x 3 of dr, ^c'iCs, t^a: is. the .a. aa-e wa^ 93-fO:a. Tre pcT- 

cer ^ac a ncut'O' taaa^ and wac ■'Ct at a ! r v. 



V.h..v or-cin h, Jrc y.a- v:ai p::ra-- a ::iia,vi' c h . ..a.n..:. ns .-fa, " . in i-a: A ,n E-o-'nia 1 , a.: tryp^ 
'js- as t-e so'a ^^azv;-;. '-3 cx.^ a, :h. h>d,-a y.n:^^ .:b:r nec w^r> ;a.3- ir^c a -g.-.e ri.ted 30 cm > 
X; J-^Gcc:.mn at a r-e v am acoC -.Cc ^t . cc-.mn .as .ii.-. ^vim an cr ^ of wa:.r at 30 -l. 
and :r3 water was c^mfnad ,vi:h ma nycrci: .=te ac:-ia:-; mat nn pasE^^^d a- coonm. - no nammned : c .acn 

ivo dai'/ad ^^ao a r. owdon 

=^ri^ ^0 --,e ren.n i -a.m^at :ho n /:moiN .ata : mia:r-an Ca a-_3 e^c' .^.1 ^m s ^cr ^ cf v sa;am ancJ 

anertneres;nireau-enta.01 ug ce^ 5 cf dry saids. w men mmics taaUna equivalent content was roaaced 

19-'oid. The product nad no ciUer taste. 

Exe.'nple 6 

50 - cm^ Jf a hydm^ysam an z^^c^rrr, r a-m A i ^ Emim-an -mm tnk.m. Ths :crm-c^mcs to 130 g o^ 
^^'rrc:vna'ecrv30imsaer1: 0 cm^ or re-im .aon //as ran :am'mn a recanara^ed 30 cn>^ XAD-1 6 co.unin 

'J. -ata of 30 mi hat 00 ^C. ^inaiiy , th . nolomn .-ms aiot-a .ma o: .m- of maer n: 30 -^C. t-e wnO- was .om- 
,v-n ^'-a nydrciys -^ ^ ^^^^ pasnod caiumn. --.a c mhin-d .cicaan .vos Ivn^.i heal -tu a powdar 

Pno/ to Ihe resm treatment the nydrolv-te campr.sao 3,? ..o or ec .ivalent- p-r g o^ cry soiids and 
o^tmtne -es.^ tr-atmen , 0. :d .ig aer g cf dry aamm, ma. m, tha d-mense was ^35-rc:d. ^m imdrciys^m nad 
a neatrc. i^sie a.^d no bitte. ';esa. 

Example 3 

'nearc.edur-ewasasdeccahed .nEx5nm;e3. excrmtaa^ m-ae^h^d .mamay ^ 5^ cm^) of -ydraiysnte 
as z 10 ^0 solLticn. i.e. 15^2 n/00 cm^ c^res^n [= 5CA a of n^ mc^^-aLe cry sc ids car '00 cm^ of res.n), was 
passed into the coiumn. 

Afmr 'he treatment, the dhad hvdmiy-ate stiii camarsed : r.'y 0.0^ ig 0" 3^0G eqoiv3;en: res dues per g 
-y soiids. whicn maa-^a t-at the cecra.st. acs 300-mia, cat now me treaten oa,vdar had a c ear!/ bitter 



taste. 
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Example 10 

A hydrolysate solution as prepared in Example 1A was evaporated to a dry solids content of 20%. 63 cm^ 
of this concentrate were run through a regenerated 30 cm^ XAD-16 column at 65 "C at a rate of 120 cm-^/h. 
This corresponds to 42 g of hydrolysate dry solids per 100 cm^ of resin. Finally, the column was eluted with 
40 cm^ of water at 65 ^C. The solutions were combined and dried into a powder Prior to the resin treatment 
the 3-LG equivalent content of the hydrolysate was 3.9 f^g/g of dry solids and after the treatment 0.02 fag/g 
of dry solids, that is, the decrease was 195-fold. The hydrolysate had a neutral taste with no bitterness. 

CI aims 

1. A method for rsmovinc allergenic compounds from proteinaceous compositions, characterized in that 

a) the protein present in the proteinaceous composition is decomposed with proteolytic ^.o.7.yme^ into 
C'otr?in hydroSysatci having a def^jree of hydrolysis (a-amiino-N/tct. N) of 20-60%, 

b) the hydrciysaie thus obtained is clarified, preferably oy centnfijgation or u!traf;!tra:icn, and tiie clear 
soiLiiicn is recovered, 

c) the hydrclysate sclution obtained is passed into a column ;i:!ed with absorption resi:} 3i a rlov; ra:e 
of C.2-4 column volumes per hour at a temperaairs 0^5-70 ^C, 

d) to conclude the resi.i traatm::nL, tne cclua^n :s eiutod vvitri vv^;tor h^virig a tsr"np3r-:^!;Lir^ uT 5-70 ^C, 

e) tns sctuticns tha: ii;^vs passed throiign the column are r^cov-'fed, 

f) if r,3cassnry, salts are rsjr^ovoc' fr:>m Lne rscovorod soiutionr;. and 

g) :he recovered sctutions s'e conceritrarid to a dry solids content or ^-r'-yo':6 ancJ, it ^iL^^Ai^^t dried. 

2. A method as claimed in claim. 1, charrjcleri^sd :n that the protainac jous compcsiticn is a solution com- 
prising wtney protein, casein or soy prctsin. 

3. A/Tiethod as claimcc in clainn 1 orc'dlrr^ 2, ch^rnciarizod in that th^ pro:ooiytic enzyme cmp! jycd ;s t^vp- 
Sill, pant^raatin j( rn'crobfai pretense, or a combinat'on o; these. 

4. A meihcd as claimed in any one of claims 1 to 3, charactsrb:ed in that the solution r9cov^:red from step 
b) is concentrated preferably to a dry solids ccntent of 10-30% and, 'f desired, furtrer dri^d into a powcer 
which is dissoivad in hot vaster prior to further treatment. 

5. ,Amet:K)d as claimed in any one of claims 1 to 4, charge diarized in that a nydropiicbic polystyr:^^ no- based 
resin is eiTipicyed as tne adsorofon resin. 

6. A mot hod as clainied in any one uf claims 1 to 5. characterized in that a protein hydrolysate sc'-jtion 
having a piH of 2-10, preferab'y 5.5-7.5, is passed through the column filled with adsorption resin. 

7. Amethcd as ciaimod in any or^ of claims 1 to 6, c[i£sr?,c-ierij:ed in that a iiydrolysate soiuticn having 40- 
500 g of cry solids per 10O mi cf resin is nassed through tha colunu^ fiiied with adsorption ,esin. 

B. A method as claime^J in any one of claimiS 1 to 7, characterised in mat the resin treatment temoerat'jre 
is30^C. 

9, A proteinaceous composition -//r^evef-rom ai'ergenic compounds have been removed either tota!iy or at 
least in large part, charactori^sd in that it has bean prepared by the method of any one of ciaims 1 to 3. 

10. Use of a croteinaceous composition stjbstan:ialiy f rec cf allergenic compounds and prepared bv tho meth- 
od of any one of ciaims 1 to 0 in m ^iher's mnk suc5^' itutes, spec al nutritive preparations, or as compo- 
nents tho-eof. 



55 



8 



BP 0 601 302 A1 




European I'ati:nt 
OfHce 



euro:^ea:n se.vrch report 



A;*j>iJcanan Nuxehcr 

EP 93 30 953S 



DOCL74EN"rS CONSIDERED TO BE RELEVANT 



Citadoa of 4oc%mtcat -.>ith indscadoo, wherr appropriate, 

f>f rcLr -not pa>Pijtqg 



to dmim 



';S-A-3 646 193 (J. 3. MICHAELSON AND J.W. 
SriCRT) 

* column 2\ c'ainns 1,2 * 

* column 5 - column 6 * 

C'jC (MEIJI SEIKA XAI5HA L\^j 

* page S - page &; claims 2,3 * 

P.^-A-2 d87 6^2 (-R3MAGERIES EEL S.A.) 



3 - pzg-i 4; clai;/]^ 1-4,5, 10, 



1-4,6,9 



1-3.9, la 



I 1-3,9, IG 



aLASs ncAnoiS of hie 

APPUCATION (lat.CL5) 



A23J3/''i 
A23C9/ 6 



i.Tp > 8 



-R-A- 



page 1 - oLqn 2; c ^ 



;'. S 1-3 



WO-A-92 212^3 (IDANMAPK A. 5. 

^ 0^93 3; cU'ms 1,2,5,9-11 



3595 (DANMAr<:( PxOTlZI,' A.S. 
2 - c a a 2 3 ; claims 1-5,7,1."-; 
i 1,2 ^ 



'3, J, :0 



LTC) 

j^n:D 4-15; cld-^n 2; exar^p'^ 
1 ina 50 - p^g^ ^, 1 ;,:e Ivi ^ 



page 



EP-A-0 565 (;ORIMAGA MILK 

.TO.) 

2 - pare 4; claim 1 
15 * 

ZZ - pcqe 23 '-^ 

c Patent abstracts of japan 

vo^ . n^. 377 (C-C7'3)l" Ai.g.st 1C?0 

a jp-A-02 132 531 (hc;a^;-.(i^ Hi;_v iNuj^^.^y 

CQ LTD) 28 ,^ay 1990 
* abstract * 



' page 



7>« r-~rsc'.:t sc:*,»-ch rrr-or: ha* i-e^n mwn jp for ail dm ok 



iHE HAGUE 



OF artD DOO„MX>TS 
X ; parti oil^ji," rtl Tnnt ! tjjteu !Joo< 
*.-ajjnent of rhs suae c-iiejcr/ 



16 March 1994 



xi~ 7 '^^'iBS ^itt 

Ji-cuniflQt dte^ In tb : ;>ipfJk3Ctoa 

dccumst EJte^* Tor oth ir r^so%s 



9 



EP 0 601 802 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 93 30 9688 



DOCUMENTS CONSIDERED TO BE RELEVANT 



CicadoB of tloctUDeac with indication, where af»propnate, 
of rttevant passatcs 



Relrvanc 
ta cUim 



CLASSIFICATJON OF THE 
.-iPPUCATION da^ChS) 



I 



19 581 (BOEHRINGER MANNHEIM GMBH) 
* the whole docunent * 

JOURNAL CP FOOD SCIENCE 

vol . B7, no. 5 , 1992 , CHICAGO 

pages 1223 - 1223 

M.I. MAHMOUD £T AL 'ENZYMATIC HYDROLYSIS 
Of CASEIr^: EFFECT OF DEGREE OF HYDROLYSIS 
CM AMTIGENICITY AND PHYSICAL PROPERTIES' 



1-3.5,5 



ir.c*. LSI c AL t j:* s 



"Hv* prt£«5t search report been tirawn up ?ar aU daiss 



THE HAGUE 



16 March 1994 



Kanbler, D 



CATEGORY OF aXEO I>CCi;MENTS 

X : ^arUoiiariy rdtviat if taken litioe 
V : paiti-oilariy rdwiat if cob bine* with tActb« 
dccuraiDt of thi u»« category 

O : Doo-writteo dixdontr* 
P : irt<c3T»c^Ui« document 



T : tikDnry or prijadpJs Luvaeriyin^ th* iav«odi« 
E : saHi'V pc^r^t ^ocuwrt^t, but pjtjiishiii on, or 

s^ar tbe 4at« 
D : iocDCKCt dt«4 In the apttllcAdoa 
L : Aocu£ieut difci for o<:»«r reasons 

ft : of ciai« Ml-aci f-ualty, corr«s>o«dLa j 



10 



